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TR79 UTILITY ORIVER 


TABLE OF CONTENTS 
PARAGRAPH SUBJECT 


S pearnaet 
QUIREMENTS 

3 LOADING PROCEDURE 

; ONSOLE SETTINGS 

? PROGRAM FLOWS 

8 LISTING 


ABSTRACT 


USER PR Ha TG. FO Rt cue BRIVER INTENDED TO PROVIDE THE 


ONE F ) 
BE CTR, BND T IN any DESIRE SROER REGARDLESS OF ERROR $) 


VIATION FROM T REQUIRES THE 
USER TO MOD MODIFY FY THE, APPROPR PRIA PRO suring tone 7 NGLUDED_ IN 
\ 
IN THe basic ARE Te SF he FIC Ro be FR Sor MAG TAPE 


REQUIREMENTS 


HARDWARE 

f. PDP-11 PROCESSOR : 
B: R79 MAGTAPE TRANSPORT (HP-7970E) 
C: TR79-F MAGTAPE CONTROLLER 
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2.2 STORAGE ? 
THIS PROGRAM REQUIRES A MINIMUM OF 2K OF CORE. 


LOADING PROCEDURE 
USE STANDARD BINARY LOADING PROCEDURE. 


STARTING PROCEDURE 


ren ARE _THREE(3) STARTING ADDRESSES THAT MAYBE | USED: 
200 (8); 204 (8); 210 (8) 


206 (8); A START AT THIS RODRESS WILL RESULT INA 
Pa ROGRANMED DEF BULT OPERATION OF WRITE FORWARD WITH A WORD fount 
=20 AND A DATA PATTERN OF ALL 1°S (ONE’S). TO CHANGE THIS 
otic ON SEE SECTION B PROGRAM OPERATION. 
NOTE: THE DEFAULT OF WRITE WILL NOT WORK IF TAPE IS AT LPT.! 


204 (8); A START AT THIS ADDRESS WILL CAUSE THE PROGRAM T 
PERFROM A'“POWER CLEAR” ON THE TR-79 F MAGTAPE CONTROLLER. 
THIS ALLOWS THE USER TO SET UP THE POWER CLEAR AND POWER 
CLEAR OFF DELAY TIMES IN THE TR-79F. 

O (8); A START AT THIS ADDRESS wu CAUSE he one TO 


PERE RON Q’ at! UF PARITY" ROUTINE. at = 
ER TO SET-UP ABORT ERROR DELAY LINE : 


CONSOLE SWITCH SETTINGS 
SWIS: A=STOP AFTER EACH OPERATION 
=PROCEED 


SW14: 1=STOP_AT THE END OF EACH OPERATION SEQUENCE 
O=PROCEED ; 


OPERATION 
THE PROGRAM USAGE IS QUITE SIMPLE. IT DOES REQUIRE HOWEVER 


A CERTAIN. SKILL pevEE ite TQ ay WHAT THE FAILING pevis ce 
IS DOING AND WHA RPinn a INPUT TO THE PROGRAM T 
ALLOW EFFICIENT TROUBLESHOOT? 


THE FOLLOWING IS A LIST OF THE PROGRAM PARAMETERS, A BRIEF 


Ss? 
sg 
83 
$9 
32 
32 
33 
4 
se 
= 
38 
399 
CO 
0) 
G2 
O3 
O04 
os 
=e 
0 é 
08 
cs 
19 
il 
le 
13 
14 
15 
16 
17 
1g 
19 
20 
21 
ee 
23 
is 
2 
26 
e7 
28 
2g 
30 
31 
32 
33 
34 
3 
3 
37 
38 
33 
40 
41 
42 


So SS SO SE SS SESS SE SE HE SE SESE SESE SESE SESE OF SESE SE SESE C8 OE OE OE SE SESE OE C8 Oe et ee ee ee er wees ee 0 08 8 ee ws eres ee ceases ae oe 


i 
1 
1 
1 
1 
i 
1 
i 
i 
1 
1 
1 
i 
1 
1 
1 
1 
1 
i 
i 
1 
1 
1 
i 
ae | 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
| 
1 
1 
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DESCRIPTION OF EACH, AND THEIR ADDRESSES IN CORE. 
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‘PARAMETER LOCATION 
UNIT SELECT 700 
BYTE COUNT 702 


READ ADDRESS  =—704 


WRITE ADDRESS 706 


DESCRIPTION — 
T 
TY AURBERS A RA OF FOUR 
IS ALLOWED. 
SET. THIS TO_THE TWO"S COMPLINENT 


THE NUMBER OF WORDS TRANSFERRED. 


SET TO DESIRED START ADDRESS OF 
READ BUFFER. 


SET TO DESIRED START ADDRESS OF 
WRITE BUFFER. Mi 


A. THERE ARE FOUR (4) WRITE BUFFERS. 


2. 2400 (8) 


0 (8) 


4. 3400 (8) 


PATTERN. 
READY DELAY 710 


READY DELAY - 712 
MULTIPLIER 
OPERATION DELAY 714 


OPERATION DELAY 716 
MULTIPLIER 


OPERATION NUMBER 720 


FOSS OSS OS OS SESS SE SESE SESS SESS SESE GS SESS SESE GS SESE SE SEBESS GEOL SE SE SEGE SE SESE SE SE SESE BEDE SE BEBE SE OE BEES Be OO eb ee ae 


1. 2000 (8) THIS IS AN ALL 1 
THE PARITY BIT = 1 FOR THIS DATA PATTERN. 


gy Fe ai ote ALL ZERO’S (0’ 2. 
WORD AND AL Baht {1 3) WORD PATTERN. THE PARITY 
BIT = 1 FOR THIS DATA PATTERN. 


Hf wee i mete NG a BRTTERND fsnewere 


THIS IS A WALKING ONE IN A FIELD OF ZERO’S 
THE PARITY BIT = 0 FOR THIS DATA PATTERN. 


HE PARITY. B 


*S (ONE’S) PATTERN 


THIS DELAY VALUE IS USED By. nS 
Coane TO SET THE AMOUNT OF TIME 
TO WAIT FOR CURDY BEFORE CONTINUING. 


THIS eee DETERMINES THE 
NUMBER OF TIMES THE “READY DELAY” 
TIME WILL BE REPEATED BEFORE 
CONTINUING. 


THIS DELAY VALUE IS USED TO ALLOW 
A TIME LAPSE BETWEEN EACH OPERATION. 


THIS NUMBER DETERMINES i 
NUMBER OF TIMES THE “OPERA 
TION DELAY" WILL BE REPEATED 
BEFORE CONTINUING. 


THIS IS THE NUMBER OF OPERATIONS 
TO BE & ECUTED Ne A SEQUENCE. - 
IT SHOULD EQUAL THE NUMBER OF: 
OPERATIONS IN THE "SPERATION TABLE. 
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OPERATION TABLE 


FUNCTION CODES 


1 = WRITE 
= READ FORWARD 


furururururururorururury 
O— 9-9 B= b+ po - BH 
(OW IU -Etors-t Deo 


8 


fs 


rrr 














THIS TABLE IS LOADED WITH THE 


WAR ath RSME 


ONS 
THE ER OF OP RATIONS. tN 
The Nite E oF OF EQUAL THE 

NUMBER IN 720 (8) (OPER. #) © 


NOTE: ALL OTHER FUNCTIONS ARE ILLEGAL. 


turu 
PUNE COPD 


LEGAL FUNC. CHK; 


HALT AFTER OPER; 


MORE OPERATIONS ?; 


HALT AFTER SEQ; 


hh ee et et he eth hl lh hhh Pei ie ie it if if if it itit ie it te irtirirtiLtlinrir TTT tee eres ee esas ee ee as 


HOUSEKEEPING 

CHECK IF aga N IS LEGAL. 
IF NOT, HALT WITH DESPLAY 
REG = 777777 


CLEAR OUT INHIBIT BIT 
GO TO PROPER ROUTINE 
SET-UP REGISTERS 
EXECUTE FUNCTION 

WAIT FOR READY 


CHECK SW1S; IF = 
Gt DE pIs febray REG = d Feb000 
DELAY BETWEEN OPERATIONS 
YES - GOTO (A) 

NO = CONT. 


CHECK IF = 1 HALT 
WITH pesPLay REG = 000001 
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POSE e OE OEE OE OO BEDE SE SESE OE SESE EE BE BESO 68 OE Oe ee 


7.2 


7.3 


HO1 


RETURN; 


POWER CLEAR ROUTINE 
START; 

POWER CLEAR; 

DELAY; 


RETURN; 


FORCE ERROR ROUTINE 
START; 

WRITE; 

GO; 

RETURN; 









GO TO START 





SET DELAY TIMES 

BIS BIT 11 OF TRC 

WAIT FOR POWER CLEAR TO 
HAPPEN. 


GO TO START 


SET-u° BAD DATA ADDRESS 
SET-UP WRITE FUNC 
EXECUTE FUNCTION 

GO TO START 
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PROGRAM LISTING 


Shean & 


g 


- TITLE he UTILITY DRIVER 
“ENA A 
NLI TT 


rury 
bite 


7728/75 
D.A.WILLIAMS 


REGISTER DEF. 
000000 RO=%0 
000001 


230 
291 
BS 
“295 
eo 
297 
298 
eso 
300 
301 
302 
303 
304 
305 
306 
307 
308 
3093 
310 


- 900200 .=200 ;START ADDRESS 
000209 000167 000574 START 
000204 000167 001100 PWRCLR ;POWER CLEAR ROUTINE 
OCO2i0 000167 O01ie4 FORCER ;FORCE ERROR ROUTINE 
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GIGIG) 


Res 


eisai 


re Et. 


— oe 
003 °- 
wv 


000600 


164000 
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.=600 
Tie REGISTERS 
164000 


164006 

PROCESSOR ADDRESSES 
177776 

177570 


-20 
4000 
000 


-_ 
S 
Oo 
Oo 
Oo 


0 
2 
rs 
: 1 
l 
1 
1 
1 
0 
0 
0 
0 


;1R79 CONTROL REG. 
;1R79 STATUS REG. 
;7R79 WORD CONT REG. 
:TR79 BUS ADDRESS REG. 


;PROCESSOR STATUS WORD 
;SWITCH REGISTER 


;START OF PARAMETER TABLE 


‘BYE COUN aeLeGT - BITS 839 


- -1’S PATTERN 


Y Y 
READY DELAY MULTIPLEXER 
OPERATION DELAY 
; OPER. DELAY UTIL OER 
NUMBER OF OPERATIONS 
OPERATION TABLE DEFAULT WRITE 


;MAX.OF 27-OCTAL OPERATIONS 





TR79 UTILITY ORIVER MACY11 27(732) 21-SEP-76 13:30 PAGE 10 
DZTRB.P1 


344 
351 ; 
352 001000 21000 
353 991000 Ol ? 990600 START: MOV #600, SP 
4 001904 O1 000340 177576 MOV #340; JPSW t PRIORITY ? 
355 001012 016703 177702 MOV OPNUM, R3 *R3<= # OF OPERATIONS 
355 001018 O1e708 000722 _ HOV wOPTEL RY tR4<= START OF OPERATIONS 
tt | H 
324 ppt BSe if 701 Bot 6 MOV #LEGAL, RI $4, OF FeAl FUNCTIONS 
359 001032 o1e405 MOV (R4)+. RS GET THE FUNCTION 
360 001034 i A: CMP RS, Rib: -SEE IF VAL 
1 001036 001403 BEQ B i BRANCH IF IT IS 

362 001040 005300 DEC RO ONE LESS TO CHECK 

_ 363 001042 001374 BNE A :C T 
364 001044 900504 BR OPERR =NO MATCH - | oP ERROR 
365 OO10% O16702 177626 B: MOV UNIT, R2 GET UNIT 

366 00105¢ 2702 178377 BI #176377, Re : ONLY THE UN UNIT 
367 0010 S077 177520 CL aTRS *CLEAR THE INAIBIT BIT 
368 001062 162701 001270 | SUB aLEGAL+2, Ri GET OFFSET TO F 
369 001066 060107 ADD 1, PC GO TO IT 
370 00107G 000413 ; BR inte ‘WRITE 
371 001072 OO04iE BR * READ 
372 001074 o00420 BR , *SPACE REVERSE 
373 001076 OOO4I0 BR WRITE :--ERASE-- 
374 001100 oo00240 NOP * REWIND 
375 001102 o00°40 NOP ;FAST FORWARD 
376 001104 oog240 NOP sHRITE I 
377 OO1108 o00040 NOP WRITE TAPE M 
378 001110 ; C: ASL RS OFFLINE. - “SHIFT FUNC. 
379 OOlli2 050205 BIS R2,RS :SET UNIT 
380 001114 O0S2 INC RS SET GO et 
381 001116 000413 BR GO G0 DO IT 
382 001120 016777 177562 177460 WRITE: MOV WADDR, JTRBA 5 ADDR. OF DATA TO BE WRITTEN 
383 001126 0004 BR T WC 
384 001130 016777 177550 1774SO READ: MOV RAD: R,aTREA ADDR. OF READ DATA 
385 001136 016777 177540 177440 OD: MOV BCNT, aTRWC SET WORD COUNT 
386 001144 000761 BR C :GET UNIT & GO 





en eee oe > - -- 
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wry 
oe 


17741 
177412 
177406 


177476. 
177474 


poe 
000016 
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: TRY_AGAIN 
WAIT TILL ZERO OR READY 
HALT BETWEEN OP’S © . 

_ TNO-BRANCH 


sSTOP 
;SET DELAY BETWEEN OP’S 


ANY MORE _OP’S IN TABLE 
ON END OF PASS? 
EQUAL. . .NO 


CONT 
— - TURN ON SOME LIGHTS 


LEGAL FUNCTIONS 


1,2,4,7,10,13,15, 16,17; 
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hb op 
FEVSeO LO 


S8essss Ss88s8ssss 


BER ae 







PWRCLR: Nov 


Al: DEC 
NE 


FoRCER: Nov 


B 
BADATA: .WORD 
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;SET DELAY TIME 


Bs a Per DATA TO BUS ADDR. REG. 
' 


PaaCER D0 
FORCER coo, est, B9a! § 
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4 
44S oo2000 
002400 


003000 


003400 


483 094000 


468 oooco1 
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.=2000 

-REPT 200 

- HR 000777 
. END! 

.=2400 

-REPT 100 
-WORD Q00400 
WORD 000777 
ENDR 

=3000 

-REPT 100 
-WORD Q0052e5 
WORD Q00652 
ENDR 

.=3400 

-REPT 10 
-WORD 1 
-WORD 2 
-WORD 4 
-WORD 10 
-WORD 20 
-WORD 40 
-WORD 100 
-WORD 200 
-WORD 200 
«WORD 100 
-WORD 40 
-WORD 20 
-WORD 10 
-WORD 4Y 

WORD 2 

WORD 1 

ENDR 

.=4000 

-REPT 200 
-WORD OQ 
.ENOR 

. END 


‘400 BYTES 
fe TTT partern 


;OND WRITE BUFFER 
3400 BYTES 

3A 00000000 
;  illliill 


PATTERN 
'400 BYTE 
:A B Biorb 
> 10101010 PATTERN 
4TH WRITE BUFFER 


; THIS PATTERN DOES NOT 
‘ GENERATE A PARITY BIT. 


; 100 
; 00000010 
; 00000001 


S =5o= 88 
S 8 


;READ BUFFER 
;400 BYTES OQ 


oS 


os 


TRTG_UTILITY ORI 
D2TRS.PLI 
a 901034 
aL 001326 
5 d0106 
Baoata 001364 
SCNT 000702 
x O01110 
5 001136 
— 
Forcer Sptsue 
6. BolBIe 
001146 
o01222 
LEGAL 601865 
COOP.  Ooloee 
SPOLX BOOTIE 
Y oog71s 
OPER 001255 
OPNUM 090720 
OPTBL _ O007e2 
6 


FSi 00061 
PWRCLR 001310 
R 090704 


A & 139 
| =xpooooT 
Re =%00000e2 
Ro =~000003 
oa =%009004 
RS -=1000005 
RS =~000906 
R7 =.000007 
SP =000006 
START 991000 
Sk 00612 
TRBA . O3OEDE 
i RC “tag 900609 
TRS C0692 
TRwc © 000605 
UNIT 060700 
WADCR 000706 
WRIT 903120 


me ete 


VER 
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3608 3$3 

4288 429 

3$1 3658 
435 4398 
3358 38s 

3788 386 

se 383 

3328 os 

333 988 
3i6 . 4358 
338 4028 
381 3838 
4048 40S 

338 368 

3578 403 

S418 403 

3408 492 

364 41S8 
3428 3sS 

3438 3Sé 

3038 265% 
3238 3S4# 
315 4258 
3368 284 

3338 330 

32838 383 

371 3848 
23s 357% 
e3s 358# 
2378 3t5# 
2Sés 355% 
23se 3S&* 
3008 353% 
201s 

3028 

304s 253% 
314 3538 
3308 238 

sess 38e# 
3238 33l# 
3248 367% 
sess 385% 
3348 26s 

3378 382 

370 373 

3078 3le 
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431 


385s 
397 


d 


438 


407 
4198 


432 


400% 
63 390% 


380% 





417 sig 4508 
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AoC 363 
asi 28 
BES 361 41) 
Ete 3$6 ae 
+) 373 42 
SIT 410 
a: : 
363 335 7 
BFL, 333 a + 
BR * 364 3 3 
CLR 367 400 
CMF 3$9 
C ~ we 3H 86-39% 
HALT 31804143 
INC 380 
JMP 314 315 316 
MOV 333 3s4 355 
403 412 415 
NOP 374 ra) 376 
SUB 368 
TST 338 
TST8 392 
- ENABL 28s 
-END 488 
-NLIST 289 
-REM * i . 
- REPT 308 446 451 
TITLE ~- 287 
- WORD 419 439 sed 
ERRORS DETECTED: 0 
DEFAULT GLOBALS GENERATED: 


0 


*, OZTRS. seg/S0. 7 ‘CRE=O2TRE.F 11 
3.4 .5 SECONDS 


RUN-TIME: 


RUN-TIME RATIO: 89/8=10.3 
CORE USED: (11 PAGES) 


&K 


457 


— «SS 
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D02. 


runtin ac P KC igk writes, 15 page 


> ded we. +A 
DUUCODDODDDDODDDUDOUOODOUDUUOUUUUDDUOUUCOUOUCUOUCUUCUOUL 
BARRE RY, ’ 38828899999999990! 


DOCOUUUUUUUUUUUUUUUUL eter ee, aH “atsiteateatiaattevasiiaitinndedtants ai tii 7; 
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